I. INTRODUCTION
Many of the characteristic phenomena of nonlinear systems, including pattern formation and spatiotemporal chaos, are exhibited by parametrically forced standing waves on fluid surfaces. These waves are generated by vertical oscillation of a container partially filled with fluid. At a critical driving amplitude, a parametric instability leads to standing surface waves at half the forcing frequency.
Extensive experimental and theoretical studies have been carried out in order to understand the nonlinear dynamical properties of these "Faraday waves, " and several reviews have appeared [l -3] . One important property is the transition from a spatially periodic and steady wave pattern to a disordered and fluctuating state as the driving amplitude is increased. The correlation length and correlation time were found to decrease sharply at this order-disorder transition [4] .
Increasing attention has been given recently to the phenomena of stirring, mixing, and transport in hydrodynamic systems [5] . The problem of understanding transport by surface waves has a long history. Ramshankar et al. [6] recently examined this problem experimentally by studying the transport of passive tracers on surface waves generated by the Faraday instability, both in the ordered but weakly modulated regime and in the disordered regime. They found substantial transport and mixing in both cases, and studied the statistical properties of the motion of both individual particles and patches of dye. In the disordered regime, the transport was found to be "diffusive, " in the sense that the mean-square displacement of particles [9] us(z)=2kco(h )e where k, to, and (h ) are the wave vector, angular frequency, and mean-square surface displacement of the wave, respectively. Here z is the vertical coordinate measured from the mean free surface and is negative below the surface. Equation (l) is valid in the deep-water limit, where the depth of the fluid is much greater than the wavelength of the surface waves.
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From the theory of Brownian motion, a particle whose velocity components u;(t) ( 
where the two-dimensional wave spectrum F(k) is nor- Fig. 3 for the pattern of Fig. 1 [13] as illustrated in Fig. 4 . A laser beam incident normally on the surface is refracted by the deformed interface. The deflected beam is detected by a position-sensing photodiode (Quantrad PS-200-2) above the cell. Its two output voltages VJ(t) are proportional to the displacements L (t) of the beam along the x and y directions, i.e. , (13) From the geometry in Fig. 4 , the displacements may be obtained as follows: [6] .
In Fig. 7 
